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Communicating, by using a transmitting/
receiving device for mobile radio signals,
with a mobile radio network via a
dedicated communication link

S~ 320
Receiving, by using the transmitting/
receiving device, synchronization signals
of another mobile radio network during a
transmission gap in the dedicated
communication link, the transmitting/
receiving device not being set up for
receiving signals of the other mobile
radio network independently of the
dedicated communication link
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METHOD FOR RECEIVING
SYNCHRONIZATION SIGNALS OF A
MOBILE RADIO NETWORK AND
TRANSMITTING/RECEIVING DEVICE FOR
MOBILE RADIO SIGNALS

[0001] The invention relates to a method for receiving syn-
chronization signals of a mobile radio network and a trans-
mitting/receiving device for mobile radio signals.

[0002] A mobile radio terminal, for example a mobile tele-
phone, needs for its normal operation in the mobile radio
network a mobile radio card, i.e. a chip card which contains a
subscriber identity module (SIM) used for identifying the
user in the mobile radio network and is therefore also called a
SIM card.

[0003] Mobile radio terminals which are to be used simul-
taneously with two SIM cards need two mutually indepen-
dent transmitting/receiving devices for mobile radio signals
or, respectively, a transmitting/receiving device with a dual
construction of the components needed for parallel data paths
to be operated independently of one another, in order to
provide for a simultaneous, independent operation of the two
SIM cards in their respectively associated mobile radio net-
works.

[0004] Mobile radio terminals having only a single trans-
mitting/receiving device for mobile radio signals which are to
be used simultaneously with two SIM cards allow only an
alternative operation of the SIM cards, i.e. with these, the user
of the device has to switch back and forth between the two
SIM cards and their respectively associated mobile radio
networks as required.

[0005] In amobile radio terminal which is to be used with
two SIM cards simultaneously, it would be desirable to pro-
vide for a flexible operation with rapid change between the
two SIM cards and their respectively associated mobile radio
networks with less expenditure than is represented by two
mutually independent transmitting/receiving devices for
mobile radio signals and two mutually independent data paths
for mobile radio signals.

[0006] The problem is solved by the methods and the
devices according to the respective independent patent
claims.

[0007] Inamethod for receiving synchronization signals of
a mobile radio network, communication with a mobile radio
network takes place via a dedicated communication link, by
using a transmitting/receiving device for mobile radio sig-
nals, and synchronization signals of another mobile radio
network are received during a transmission gap in the dedi-
cated communication link by using the transmitting/receiving
device, the transmitting/receiving device not being set up for
receiving signals of the other mobile radio network indepen-
dently of the dedicated communication link.

[0008] A transmitting/receiving device for mobile radio
signals is set up for communicating with a mobile radio
network via a dedicated communication link. It is also set up
for receiving synchronization signals of another mobile radio
network during a transmission gap in the dedicated commu-
nication link. In this arrangement, the transmitting/receiving
device is not set up for receiving signals of the other mobile
radio network independently of the dedicated communication
link.

[0009] One aspect of the invention can be illustratively seen
in that relatively short transmission gaps, in which no data
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transmission of the dedicated communication link to the one
mobile radio network takes place, are used for using the
transmitting/receiving device, temporarily not needed for
transmitting data in the dedicated communication link during
such transmission gaps, for receiving synchronization signals
of another mobile radio network instead.

[0010] In particular, the invention also has the advanta-
geous effect that synchronization information of another
mobile radio network can be received or updated during a
dedicated communication link to the one mobile radio net-
work and thus a link can be established to the other mobile
radio network directly, i.e. without delay by a previously still
necessary synchronization, after the dedicated communica-
tion link has ended. This provides for a flexible operation with
rapid change between two SIM cards and their respectively
associated mobile radio networks by using a signal transmit-
ting/receiving device.

[0011] Further embodiments of the invention are found in
the dependent patent claims and the subsequent description.
In this context, the explanations relating to the methods also
apply correspondingly to the devices and conversely, where
applicable.

[0012] Embodiments of the invention are shown in the fig-
ures and will be explained in greater detail in the text which
follows.

[0013] In the figures:

[0014] FIG. 1 shows a scenario of the simultaneous opera-
tion of a mobile radio terminal having two SIM cards in two
mobile radio networks and a transmitting/receiving device for
mobile radio signals and a mobile radio terminal according to
embodiments of the invention;

[0015] FIG. 2 shows a diagram in which the variation with
time of an activity pattern in a method according to an
embodiment of the invention is shown; and

[0016] FIG. 3 shows a flowchart in which a method for
receiving synchronization signals of a mobile radio network
according to an embodiment of the invention is shown.
[0017] Within this description, the terms “linked”, “con-
nected” and “coupled” are used for describing both a direct
and an indirect linkage, a direct or indirection connection and
adirect or indirect coupling. In the figures, identical or similar
elements are provided with identical reference symbols as far
as this is appropriate.

[0018] FIG. 1shows initially a scenario ofthe simultaneous
operation of a mobile radio terminal with two SIM cards in
two mobile radio networks.

[0019] The mobile radio terminal 100, for example a
mobile telephone, is to be operated in the mobile radio net-
work 1 with a subscriber identity module (SIM) which is
contained in the SIM card (mobile radio card) A 110. The
mobile radio network 1 is represented in FIG. 1 by the radio
cell A 120, which is supplied by the base station A 130.
[0020] Furthermore, the mobile radio terminal 100 is to be
operated in the mobile radio network 2 with a subscriber
identity module which is contained in the SIM card (mobile
radio card) B 140. The mobile radio network 2 is represented
in FIG. 1 by the radio cell B 150, which is supplied by the base
station B 160.

[0021] In this context, the technical problem arises that
cellular terminals having only one transmitting/receiving
unit, which are to be operated with several SIM cards simul-
taneously, do not receive any signals from the network of the
other SIM card during a dedicated link (e.g. call mode) ofthe
one SIM card. This can be illustratively visualized in such a
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manner that the single transmitting/receiving unit available in
the terminal must be allocated to the dedicated link.

[0022] As aresult, the synchronization with the other net-
work is lost and it is not possible to set up a connection to the
network of the other SIM card immediately after terminating
the dedicated link. Once the dedicated link has been termi-
nated, the network of the other SIM card must be synchro-
nized again in the time and frequency domain as a result of
which the terminal cannot be reached on this network during
this time either. This time interval is typically between 50
milliseconds and several seconds for the mobile radio stan-
dard according to the “Global System for Mobile Communi-
cations” (GSM).

[0023] According to one embodiment of the invention, a
method is provided for keeping a number of received radio
cells of various mobile radio networks synchronized during a
dedicated data or voice link via a mobile radio network when
operating a number of SIM cards with a single baseband unit
and a single radio-frequency transceiver (transmitter/re-
ceiver).

[0024] According to one embodiment of the invention,
communication with a mobile radio network takes place via a
dedicated communication link in a method for receiving syn-
chronization signals of a mobile radio network, by using a
transmitting/receiving device for mobile radio signals, and
synchronization signals of another mobile radio network are
received during a transmission gap in the dedicated commu-
nication link by using the transmitting/receiving device, the
transmitting/receiving device not being set up for receiving
signals of the other mobile radio network independently of
the dedicated communication link.

[0025] According to an embodiment of the invention, a
transmitting/receiving device for mobile radio signals is set
up for communicating with a mobile radio network via a
dedicated communication link. It is also set up for receiving
synchronization signals of another mobile radio network dur-
ing a transmission gap in the dedicated communication link.
In this arrangement, the transmitting/receiving device is not
set up for receiving signals of the other mobile radio network
independently of the dedicated communication link. The
transmitting/receiving device 170 of the mobile radio termi-
nal 100 is such a transmitting/receiving device.

[0026] According to one embodiment of the invention, a
mobile radio terminal has a transmitting/receiving device set
up in accordance with an embodiment of the invention. The
mobile radio terminal 100 is such a mobile radio terminal.

[0027] FIG. 2 shows a diagram 200 in which the variation
with time of an activity pattern with a method according to
one embodiment of the invention is shown.

[0028] Along the “activity pattern” axis 205, activities of
the transmitting/receiving device 170 (see FIG. 1) are plotted,
namely in the case of “Network 1” 210 those with respect to
the mobile radio network 1 or its radio cell A 120 (see FIG. 1)
and in the case of “Network 2” 215 those with respect to the
mobile radio network 2 or its radio cell B 150 (see FIG. 1).
The “time” axis 220 is the time axis for the variation with time
of the respective activities.

[0029] In the “camped” areas 225, “paging messages™ or
signals of a pilot channel “P” 230 of the mobile radio network
are received, interrupted by relatively large gaps. In the
“camped” areas 235, “paging messages” or signals of a pilot
channel “P” 240 of the mobile radio network are received,
interrupted by relatively large gaps. The term “camped”

Jan. 5, 2012

relates to the technical term “camped on a cell” which means
registered in a radio cell but without dedicated bidirectional
communication link.

[0030] In the “access proc(edure)” area 245, a dedicated
bidirectional communication link to the mobile radio network
1 is set up.

[0031] In the “dedicated” area 250, there is a dedicated
bidirectional communication link to the mobile radio network
1 ortheradio cell A 120, respectively (see FIG. 1). During the
duration of the dedicated link, data are exchanged between
the transmitting/receiving device 170 and the radio cell A 120
(see FIG. 1) in the time phases 255.

[0032] From the point of view of the mobile radio network
1, the transmission gaps 260 between the time phases 255 are
provided for example for carrying out measuring jobs issued
by the network to the mobile radio terminal 100 (see FIG. 1)
and the results of which have to be reported to the mobile
radio network 1 by the mobile radio terminal 100.

[0033] According to one embodiment of the invention, syn-
chronization signals of the other network are received during
transmission gaps of the dedicated link. By this means, the
synchronization information of the other network is updated
if the corresponding cells can still be received. This has the
further effect that the mobile radio terminal can be reached
again in the other network immediately after the dedicated
link to the one network has ended, or can itself access the
other network.

[0034] In the “limited access” area 265, synchronization
information of the mobile radio network 2 is received in short
time intervals “S” 270 which correspond to the transmission
gaps 260 in the dedicated link to the mobile radio network 1
or are contained in time in the transmission gaps 260. The
time intervals “S” 270 are shorter than the transmission gaps
260 or of equal length to the transmission gaps 260. They are
located within the transmission gaps 260 in time. It must be
noted that these temporal relations between the transmission
gaps 260 and the time intervals “S” 270 are shown only
diagrammatically in FIG. 2.

[0035] According to one embodiment of the invention, the
receiving of synchronization signals includes a receiving
independent of measuring jobs of the mobile radio network,
i.e. the synchronization signals of the other mobile radio
network are received independently of any measuring job of
the one mobile radio network, i.e. especially not on the basis
ofarequest orjob allocation by a measuring job in connection
with which a corresponding transmission gap has been con-
figured.

[0036] According to one embodiment of the invention, the
transmission gap is configured for a measuring job of the
mobile radio network and synchronization signals are
received while the measuring job is not being executed.
[0037] According to one embodiment of the invention,
receiving of synchronization signals does not take place as
part of a handover process for handing over the dedicated
communication link from the mobile radio network to the
other mobile radio network. For example, the mobile radio
network 1 has not issued a measuring order relating to the
mobile radio network 2 nor is the dedicated communication
link existing to the mobile radio network 1 to be transferred to
the mobile radio network 2.

[0038] According to an embodiment of the invention, the
dedicated communication link is ended and subsequently
another dedicated communication link, independent of the
dedicated communication link, is established to the other
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mobile radio network on the basis of the received synchroni-
zation signals (during the dedicated link).

[0039] According to embodiments, the invention can be
used in connection with various mobile radio standards (for
example cellular standards), for example in connection with
the standards for “Global System for Mobile Communica-
tions” (GSM), “Universal Mobile Telecommunications Sys-
tem” (UMTS) or “Long Term Evolution” (LTE).

[0040] According to one embodiment of the invention, the
transmission gaps are “search frames” according to the
mobile radio standard for GSM.

[0041] According to one embodiment of the invention, the
transmission gaps are “compressed mode gaps™ according to
the mobile radio standard for UMTS.

[0042] According to one embodiment of the invention, the
invention can be used with “multi-mode” terminals, i.e. those
terminals which simultaneously support a number of cellular
standards, wherein, during a dedicated link in a network
which uses a cellular standard, the cells of another network
which uses another cellular standard are kept synchronized.
This is designated by the technical term “inter RAT™, i.e. it is
a synchronization occurring between various “radio access
technology”(RAT).

[0043] According to one embodiment of the invention,
detection and synchronization of previously unobserved cells
of another network takes place during a dedicated link in a
first network. For this purpose, messages with system infor-
mation are also received in addition to the synchronization
signals of the other network. According to one embodiment,
receiving, by using the transmitting/receiving device, of sys-
tem information messages or of temporal sections of system
information messages of the other mobile radio network takes
place during the transmission gap in the dedicated commu-
nication link.

[0044] According to one embodiment of the invention,
receiving of synchronization signals and/or of system infor-
mation messages of the other network takes place during time
intervals which were (originally) provided for transmitting
data on the first network.

[0045] According to one embodiment of the invention, the
synchronization of neighboring cells of the other mobile
radio network is maintained for the mobile case, i.e. if the
transmitting/receiving device is moving. In this case, visible
neighboring cells, as seen from the point of view of the
transmitting/receiving device, can “disappear” again and “re-
emerge”. According to one embodiment of the invention, a
search for possible neighboring cells is performed, for
example for those neighboring cells which were previously
not as yet known, i.e. which have previously not yet been
signaled via a neighbor-cell list of the other network.

[0046] According to one embodiment of the invention, an
authorization information item is sent, which is stored on a
mobile radio card, to the mobile radio network and another
authorization information item is sent, which is stored on
another mobile radio card, to the other mobile radio network.
[0047] According to one embodiment of the invention, the
mobile radio network is allocated to one network operator and
the other mobile radio network is allocated to another net-
work operator.

[0048] FIG. 3 shows a flowchart 300 in which a method for
receiving synchronization signals of a mobile radio network
according to an embodiment of the invention is shown. The
embodiment shown in FIG. 3 can be combined with all other
embodiments of the method described.
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[0049] In310,communication takes place, by using a trans-
mitting/receiving device for mobile radio signals, with a
mobile radio network via a dedicated communication link.
[0050] In 320, reception takes place, by using the transmit-
ting/receiving device, of synchronization signals of another
mobile radio network during a transmission gap in the dedi-
cated communication link, the transmitting/receiving device
not being set up forreceiving signals of the other mobile radio
network independently of the dedicated communication link.
[0051] According to another embodiment, all embodi-
ments defined by one of the patent claims can be combined
with one or more other embodiments which are defined by
one or more respective other patent claims.

1. A method for receiving synchronization signals of a
mobile radio network, comprising:
communicating, by using a transmitting/receiving device
for mobileradio signals, with a mobile radio network via
a dedicated communication link; and

receiving, by using the transmitting/receiving device, syn-
chronization signals of another mobile radio network
during a transmission gap in the dedicated communica-
tion link, the transmitting/receiving device not being set
up for receiving signals of the other mobile radio net-
work independently of the dedicated communication
link.

2. The method as claimed in claim 1, the receiving com-
prising a receiving independent of measuring jobs of the
mobile radio network.

3. The method as claimed in one of claims 1 to 2, the
transmission gap being configured for a measuring job of the
mobile radio network and the receiving taking place while the
measuring job is not being executed.

4. The method as claimed in one of claims 1 to 3, the
receiving not taking place as part of a handover process for
handing over the dedicated communication link from the
mobile radio network to the other mobile radio network.

5. The method as claimed in one of claims 1 to 4, further
comprising:

terminating the dedicated communication link; and

establishing, after the terminating, another dedicated com-

munication link, independent of the dedicated commu-
nication link, to the other mobile radio network on the
basis of the received synchronization signals.

6. The method as claimed in one of claims 1 to 5, further
comprising:

receiving, by using the transmitting/receiving device, sys-

tem information messages of the other mobile radio
network during the transmission gap in the dedicated
communication link.
7. The method as claimed in one of claims 1 to 6, further
comprising:
sending an authorization information item, which is stored
on a mobile radio card, to the mobile radio network, and

sending another authorization information item, which is
stored on another mobile radio card, to the other mobile
radio network.

8. The method as claimed in one of claims 1 to 7, the mobile
radio network being allocated to one network operator and the
other mobile radio network being allocated to another net-
work operator.

9. A transmitting/receiving device for mobile radio signals,
configured to communicate with a mobile radio network via a
dedicated communication link and configured to receive syn-
chronization signals of another mobile radio network during
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a transmission gap in the dedicated communication link, the
transmitting/receiving device not being configured to receive
signals of the other mobile radio network independently of
the dedicated communication link.

10. The transmitting/receiving device as claimed in claim
9, furthermore configured to receive the synchronization sig-
nals independently of measuring jobs of the mobile radio
network.

11. The transmitting/receiving device as claimed in one of
claims 9 to 10, furthermore configured to not execute a mea-
suring object of the mobile radio network for which the trans-
mission gap is configured and, instead, executing the receiv-
ing of the synchronization signals.

12. The transmitting/receiving device as claimed in one of
claims 9 to 11, furthermore configured to receive the synchro-
nization signals outside handover processes for handing over
the dedicated communication link from the mobile radio net-
work to the other mobile radio network.

13. The transmitting/receiving device as claimed in one of
claims 9 to 12, furthermore configured to terminate the dedi-
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cated communication link and configured to establish, after
the terminating, a further dedicated communication link,
independent of the dedicated communication link, to the
other mobile radio network on the basis of the received syn-
chronization signals.

14. The transmitting/receiving device as claimed in one of
claims 9 to 13, furthermore configured to receive system
information messages of the other mobile radio network dur-
ing the transmission gap in the dedicated communication
link.

15. The transmitting/receiving device as claimed in one of
claims 9 to 14, furthermore configured to send an authoriza-
tion information item, which is stored on a mobile radio card,
to the mobile radio network and set up for sending another
authorization information item, which is stored on another
mobile radio card, to the other mobile radio network.

16. A mobile radio terminal comprising a transmitting/
receiving device as claimed in one of claims 9 to 15.
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